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brain which necessarily proved fatal. That such injuries had
occurred was considered very probable before the operation
was performed. It was thought right to undertake it, how-
ever, because it was impossible to be sure what amount of
damage the brain had in reality sustained. In both cases the
middle meningeal artery was at once seen on the surface of
the dura mater. In Case 2 after the vessel had given way and
the end had been lost sight of bleeding was arrested by the
strips of gauze which were introduced. In any case in which
the orifice of the vessel could not be reached bleeding no
doubt could be stopped by this method. It is obviously
fortunate that, as a rule, as these and other recorded cases
show, the artery leaves its groove in the bone and is to be
found on the dura mater where it can be secured without
much difficulty.

Medical Societies.
ROYAL MEDICAL AND CHIRURGICAL

SOCIETY.

%6 Marshall -ffall Lecture.
A MEETING of this society was held on May 23rd, tl:

President, Mr. BRYANT, being in the chair.
Professor SHERRINGTON delivered the Marshall Ha

Lecture, taking for his subject " The Spinal Animal." AftE
some introductory remarks he said that the total function (
the nervous system was by physiological analysis resolve
into reflex actions. If the segmental theory of the spim
cord, therefore, meant anything it meant that the refle

spinal arcs were gathered together into groups, one fo
each metamere, the arcs composing each single grou
being functionally more closely connected one witi
another than the arcs of one group with thos
of another. This was the view which Mayo ane

Legallois introduced and it was insisted on by Marshal
Hall. It drew some of its most trenchant support fron
invertebrate physiology. Thus, when a scorpion was bisecte(
the individual segments showed automatic movements, thl

hind part often running over the head. In the limulus i
the brain were removed the respiratory movements con

tinned and if the ganglia associated with individual segment;
were disconnected respiratory movements continued in eacl
segment, though not synchronously. If all the centra
nervous system of a frog except the brachial enlargemen
were destroyed the sexual clasp continued and in monkey:
if only the tip of the spinal cord were left in relation witl
the sacral nerves wagging movements of the tail could bE
elicited. In human physiology the segmental theory hac
hardly been more than a figure of speech owing probabl3
to the increased attention bestowed on localisation oj
functions of the brain. The basis of each spina’
segment was two groups of cells, afferent and efferent.
The "afferent" cells lay in the posterior root ganglion
while the efferent" were in the cord. The afferent cells
were of three classes- cutaneous, visceral, and muscular.
The cutaneous distribution was of zonal type, lapping round
one lateral half of the body in its own metamere. The
distribution of skin fields connected with adjacent segments,
however, overlapped greatly, as was shown by Professor
Sherrington’s observations on the monkey. In the limbs
the sensory skin fields radiated from axial lines along
the limb, which corresponded with lines seen in certain
animals with skin marking such as tigers and zebras, and
they were probably not any more hypothetical than the
dorsal and ventral mid-lines of the body itself. The
distribution of the visceral fibres was a very difficult
question. The ramus communicans was probably the
visceral and vascular spinal nerve. Head, studying the
localisation of pain and of patches of cutaneous tenderness
associated with visceral affections, had shown that they had
a surface distribution not agreeing with the distribution
of sensory nerves, but segmental and showing a scheme
harmonious with that which Professor Sherrington showed
to hold good in connexion with the cutaneous distribution of
the root ganglia. The experimental investigation of the
viscera for signs of afferent nerves had yielded curiously

few data. The surgeon knew the insentiency of the viscera.
The gall-bladder could be incised without the patient feeling
it, but everyone knew the intensity of the pain of
biliary colic. The faradaic current could be applied to the
collapsed intestine without causing any evidence of sensation
or reflex action, but Professor Sherrington had found
that if the intestine, ureter, or gall-bladder were distended
with fluid reflexes were produced, the reflexes not being
affected by section of the vagus. Each organ was supplied
from many roots. The existence of afferent muscular cells
had been proved, the fibres coming from the muscle
spindles which had been recently investigated by Dr. F. E.
Batten. Speaking of the distribution of the motor cells of the
muscles, Professor Sherrington said that in the trunk region
this was semi-zonal, as seen in the intercostal muscles ;
in the limbs it was ray-like, the ray extending from the
mid-line of the body out into the limb, the front rays
being shorter than the posterior rays. Each root supplied
many muscles and a single muscle in most cases received a
multiple nerve supply. Professor Sherrington had found that
the afferent fibres of the muscle always entered the ganglia
of those posterior roots whose motor roots supplied the
muscle. This had been worked out especially in connexion
with the knee-jerk. The motor root cells of each segment
although not grouped as definitely as the ganglionic mass of
afferent cells on the posterior root were shown to be of
accurate and similar local distribution. A local inflamma-
tion of the ventral horn might as accurately constitute a
segmental affection as did inflammation of a spinal ganglion.
Overlapping, however, which had been shown to complicate
the investigation of sensory nerves also complicated that of
motor supply. So also in the visceral efferent roots, the little
iris muscle, for example, having an overlapping distribution
involving the first, second, and third thoracic roots. So also
there was much fusion between the segments of the cord
themselves which had become so welded as to form a physio ’-

logical integer in some respects. This functional fusion was
greatest in a longitudinal direction, there being some barrier
preventing slight impulses from passing across the middle line.
Regarding the skin organs, in the spinal animal, as judged
objectively by its movements, the field of the skin possessed
certain foci of pre-eminent delicacy comparable in a way to
the yellow spot region of the field of vision. These were the

oalm, the sole, the tip of the ear, the perineum, and the tip
)f the tail. The interpretation of the reflexes usually given
was that the movement was a protective one-the drawing
Ip of the foot out of harm’s way-but Professor Sherrington
;hought that the movement was more likely a piece of a great
reflex of progression which the bulbo-spinal animal possessed.
In Professor Sherrington’s opinion one of the most instruc-
;ive aspects of the spinal animal was in regard to muscular
sense. This was a sense which did not lie open to intro-
spection. For example, flexion of the fingers was perceived
but an individual had no consciousness that the muscles of
,he ventral side of the forearm were contracting. There was
vidence that the muscular sense-organs played a most

mportant part in spinal sub-conscious reflex aetions. Thus,
f an amphioxus were divided into three segments each
of the segments would swim and right itself if inverted.
The cricket stands after removal of its head, and a

evered ray of a starfish will correct its position. The
eflex movements associated with a segment usually con-
erned only that particular part of the body. Many of them
had to do with keeping the part clean as seen in the move-
lents of the palps of crayfish and the elevation of the tail
uring defascation in higher animals. An exception in which
e0ex action was for the benefit of the whole individual was
een in the crab, in which if the leg were suddenly stretched
y a weight the limb was detached, the detachment being
ue to the sudden contraction of a muscle which ruptured
ne of the basal joints. Lastly, Professor Sherrington
sf erred very briefly to spinal shock. If the cord were cut
cross in a monkey there was profound paralysis of the
keletal muscles, greater even than that resulting from deep
h&aelig;sthesia with chloroform. This did not occur in the

mpler forms of animal life. The visceral muscles, how-
ver (bladder, rectum, &c.), were not more affected in the
onkey than in the frog. Possibly this was due to the fact
at in the higher animals the projection sense-organs (the

the ear, &c.) were acquiring greater and greater
minance over the skeletal musculature, although not over
Le visceral musculature, and that the shock and the profound
aralysis were due to the sudden cutting off of connexions
ith these higher sense-organs.


